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Abstract of JP 2000309837 (A) 

PROBLEM TO BE SOLVED: To produce an aluminum alloy clad material for a heat exchanger 
provided with good forming workability and brazability and excellent in erosion and corrosion 
resistance. SOLUTION: A core material is composed of an Al-Mn aluminum alloy, one side of this core 
material is clad with an inside sacrificial anode material, and the inside sacrificial anode material 
contains 3.0 to 12.0% SI, 20 to 200 ppm Sr, and the balance aluminum with inevitable impurities. The 
Inside sacrificial anode material can further contain one or more kinds among 0.001 to 0.05% In, 0.001 
to 0.05% Sn and <=3.0% Mg. 
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m s Cu' + : lppm, Fe 3 + :30ppm 

fc«»U £©Jlt$£8 8°CT*8f»lb;rd£, ft 

20 *ntx 2 5 re 1 6 mmt*w tfr* BOW 9 

[0 0 4 1] (2) JBftRft2 
JS^SKI fclf»&7/1^1^7y vmmuLTc 

Jg*?S: ^MO^-yyh (NaOH^pH 1 OlCli 
S) 

m ; BBftfcaes 1 5 m/m°mmmmm 

* % *©EB!^fc£}^fc»bT¥ff£&7;I/5£& 
30 J5yWM!«U C©jSt$£8 8 c C-£8B#F»& 

[0 0 4 2] (3) ig^M^3 
?:©JBrtaW»S*iKlWN o . 6 8-8 7 ©&7;l/36& 
£5? FM©^ffilC^^T, 2OOOR$i«0CASSt£ 

(4) JESS* 

#7;i/5^* 5 * bmfm-r s as*© 

IWf §■> 

40 (5) zsmvi 

#7;V * 7 Htf ft « 5 #WiSgfcM bfdt© 

» Home amasrcffffit *- 

[0 0 4 3] ^WJKiD j / F»b^7;l/5-&^^7^ K 
6-1 OS^to S6~l 0t^tA5fc^ *?£$©* 

s i mmmm o . i - 1 ^ m© s 1 s?icfts 
50 -To wAffiffwicfevT, *n©^©ao, mmm 



(7) 

11 

[0044] 

[Si] 



*» 

No. 




S3 


Pe 


Ma 


Cu 


Vg 




SI 


0.3 


0.3 


1.2 


— 


; — 




S2 


0.3 


0.3 


1.2 


0.16 


— 




S3 


0.60 


0.20 


1.20 


0. 60 


■ — 




S4 








0. B0 






S6 


0.50 


0.20 


1.45 


0. 50 






S6 


0.60 


0.20 


1.20 


0.42 






S7 


0.50 


0.20 


1.20 


0. 58 






S8 


0.35 


0.20 


1.20 


0.50 






S9 


0.65 


0.20 




0. 60 






S10 


0.60 


0.20 


0.40 


0. 50 






Sll 


0.50 


0.20 


1.80 


0. 50 






S12 


0. 60 


0.20 


1.20 


0.15 






S13 


0.60 


4.20 


1.20 


0.90 






S14 


0.15 


0.20 


1.20 


0. 50 






S15 


1.00 


0.20 


1.20 


0. 50 






S16 


0.60 


0.20 


1.20 


0. 50 


0. 12 




S17 


0.50 


0.20 


1.20 


0,50 




Tl:0.l5 


S18 


0. 50 


0.20 


1.20 


0.50 




Cr:0.10 


S19 


0.60 


0.20 


1.20 


0. 50 




Zr:0.15 


S20 


0.50 


0.20 


1.20 


0.50 




B:0.0S 



30 



fflS2000-30983 7 
12 



[00 4 5] 



(8) #12 000-3 09 837 

13 ' .14 





m& (wt%) 


m 














Sr 


No. 


SI 


Fe 


Hg 


Zn 


In 


Sn 


(ppb) 


Ul 


3.20 


0.30 


— 


— 


— 


— 


76 


U2 


5.90 


0.30 


— 


— 


— 


— 


75 


US 


4.80 


0.30 


— 


— 


— 


— 


: 75 


U4 


4.00 


0.30 


— 


— 


0.02 


— 


75 


U5 


4.00 


0,30 


- 


— 


- 


0.20 


75 


06 


4.00 


0.30 


— 


— 


0.02 


0.20 


76 


07 


3.20 


0.30 


— 


— 


0.02 


— 


75 


08 


6.90 


0.30 


— 




0.02 


~ 


75 


U9 


4.80 


0.30 






0.02 




75 


010 


3.20 


0.30 








0.20 


76 


OH 


6.90 


0.30 








0.20 


76 


012 


4.80 


0. 30 








0.20 


?6 


U13 


4.00 


0.30 




3.00 






76 


014 


3.20 


0.30 




3.00 






76 


015 


6.90 


0.30 




3.00 






75 


U16 


4.80 


0.30 




3.00 






76 


017 


4.00 


0. 30 




3.00 






20 


018 


4.00 


0.30 




3.00 






200 


019 


4.00 


0.30 




3.00 






50 


020 


4.00 


0.30 




3.00 






100 



tO 0 4 6] [*3] 



0 0 0-309 8 3 7 

16 



it® 


mm (wt %> 


















No. 


Si 


Fe 


Hg 




D 


Sn 


pm 




U2L 


4.00 


0.30 




2.20 












400 


0.30 




6. 80 






1 




U23 


3.00 


0. 30 




3.00 












11.00 


0.30 




3. 00 






It 






4.00 


0. 30 
























0. 05 








D27 


4 00 


0 30 








o~ooi 


75 






4.00 


0. SO 


_ 


- 




0.05 


75 




U29 


4.00 


0.30 




1.20 






75 




U30 


4.00 


0.30 




9.50 






75 




D31 


4.00 


0.30 


1.00 


3.00 






75 




U32 


4.00 


0.30 




3,00 






75 


Cti:0.03 


U33 


4.00 


0.30 




3.00 






76 


Cr:0.10 


U34 


4.00 


0.30 




3,00 






75 


Tl:0.10 


U36 


4.00 


0.30 




3.00 






75 


Zr:0.10 


U36 


4.00 


0.30 




3,00 






75 


B:0.05 


037 


4.00 


1.00 




3.00 






75 




U38 


4.00 


0.15 




3.00 






75 




U39 


4.00 


1.20 




3.00 






■ 75 





[004 7] 
[«4] 

30 



40 



m 

No. 




Si 


Fe 


Zn 




01 


10.00 


0.30 






02 


7.50 


0. 30 






03 


6.00 


0. 30 






04 


13.00 


0.30 






05 


10.00 


0.30 




Hg:1.5 


06 


10.00 


0.30 




BkO.l 


07 


10.00 


0.30 




Be:0.1 


08 


10.00 


0.30 




Li:0.2,Ca:0.2 


09 


0.15 


0.30 






010 


0.15 


0.30 




In: 0.02 


011 


0.15 


0.30 




Sn:0.02 


012 


0.15 


0.30 




Cu:0.03 


013 


0.15 


0.30 




Cr:0.10 


014 


0.15 


0.30 




Tl:0.10 


015 


0.15 


0.30 




ZnO.10 


016 


0.15 


0.30 




B:0.05 



50 



[0048] 
065] 



(10) #0120 0 0-309 83 7 

17 18 



o. 


U A (wt%) 


Si 


Fe 


n 




017 


0.16 


0.30 


1.00 




018 


0.16 


0.30 


0.50 




019 


0.1B 


0.30 


1.50 




020 


0.15 


0.30 


0.30 




021 


0.16 


0.30 


3.00 




022 


0.16 


0.30 


1.00 


In:0.02 


023 


0.15 


0.30 


1.00 


Sa:0.02 


024 


0.15 


0.30 


1.00 


Cu:0.03 


025 


0.15 


0.30 


1.00 


Cr:0.10 


026 


0.15 


0.30 


1.00 


Ti:0.10 


027 


0.15 


0.30 


1.00 


ZriO.10 


028 


0.15 


0.30 


1.00 


B:0.05 



10 



[0 0 4 9] * 



mm 
m 

No. 


U 
No. 


j$ * 


i/m' 


No. 


M 
No. 




mm 
ft 


55 
mi- 
ft 


1 


2 


3 


1 


U13 


0.040 


6 X10 3 


SI 


01 


o 


o 




o 


o 


2 


U13 


0.040 


6 X10' 


S2 


01 


o 


0 




0 


0 


3 


U13 




5 X10 5 


S3 


01 


o 


o 




o 


o 


4 


013 


0.040 


5 X10 3 


S3 


01 


o 


o 




0 


o 


5 


013 


0,050 


5 X10» 


S3 


01 


0 


o 




0 


0 


6 


013 


0.040 


6 X10 5 


S4 


01 


0 


o 




0 


0 


7 


U13 


0.040 


5 X10 1 


S5 


01 


O 


o 




o 


0 


8 


U13 


0.040 


5 X10 3 


S6 


01 


o 


o 




o 


o 


9 


013 


0.040 


5 X10 3 


S7 


01 


o 


o 




0 


0 


10 


U13 


0.040 


5 X10' 


S8 


01 


o 


o 




o 


o 


11 


U13 


0.040 


5 X10 3 


S9 


01 


o 


o 




o 


o 


12 


U13 


0.040 


5 X10 3 


S10 


01 


o 


o 




o 


o 


13 


013 


0.040 


6 X10 5 


sn 


01 


o 


o 




o 


o 


14 


013 


0.040 


5 X10' 


S12 


01 


o 


o 




o 


0 


15 


U13 


0.040 


5 X10 3 


S13 


01 


o 


o 




o 


o 


16 


013 


0.040 


5 X10 5 


S14 


01 


o 


o 




o 


o 


17 


U13 


0.040 


5 X10 1 


S15 


01 


o 


o 




o 


0 


18 


013 


0.040 


5 X10> 


S16 


01 


o 


o 




0 


0 


19 


U13 


0.040 


5 X10 5 


S17 


01 


o 


o 




o 


0 



CO 0 5 0] 



(11) 2000 — 309837 

19 20 



m 
No. 


No. 


m a 

m 




No 

0. 


No. 






35 
& 












0 040 




S18 


01 








o 


o 








xl AS 












o 


o 










S20 


01 








o 


0 


f 


nf 


0 040 


4 X10 3 


S3 


01 


z. 






o 


o 






0 040 


7 X10 9 


S3 


01 




. 




o 


o 


25 


D3 


0 040 


6 X10 5 


S3 


01 








o 


o 






0 040 


5 X10 5 












o 


o 


27 


05 


0 040 


6 X10 3 


S3 


01 








o 


o 


28 


U6 


0 040 


5 X10* 


S3 


01 


o 


o 


- 


o 


o 


29 


U7 


0 040 


4 XlO* 


S3 


01 


o 


o 




o 


o 


30 


U8 


0.040 


7 X10 5 


S3 


01 


o 


o 




0 


o 


31 


U9 


0.040 


6 X10 5 


S3 


01 


o 


o 




o 


o 


32 


U10 


0.040 


4 X10 5 


S3 


01 


o 


o 




0 


o 


33 


Ull 


0.040 


7 X10 1 


S3 


01 


o. 


o 




0 


0 


34 


U12 


0.040 


6 X10 3 


S3 


01 


o 


o 




o 


o 


35 


U14 


0.040 


4 X10 5 


S3 


01 


o 


o 




o 


o 


36 


U15 


0.040 


7 X10 5 


S3 


01 


o 


o 




o 


o 


37i 


U16 


0.040 


6 X10 3 


S3 


01 


o 


o 




0 


o 


38 


017 


0.040 


4 X10 5 


S3 


01 


o 


o 




o 


o 


39 


U18 


0.040 


8 X10 3 


S3 


01 


o 


o 




0 


o 



[0 0 5 1] 



(12) #12 000-309 83 7 



w 


** 

0. 


m * 
mm 




No 






ft 


55 
.ft 


1 




3 








4 X10 5 


S18 


01 


o 






o 


: 0 




n?n 




6 X10» 


S19 


01 








o 


0 










S20 










o 


o 


43 






x10 j 


S3 


01 








o 


o 




ITM 


d' run 


2 X10' 


S3 


01 








o 


o 


45 




ri <uft 


1 X10* 


S3 


01 








o 


o 


46 




040 


5 X10 3 


S3 


01 








o 


o 




U26 


0 040 


S X10 5 


S3 


01 








o 


o 








xl0 3 




01 




^ 




o 


o 






0 040 


xl0 s 


S3 


01 


o 


o 


- 


o 


o 


50 


U29 


0 040 


5 X10 5 






o 


o 




o 


o 


51 


U30 


0.040 


5 X10 3 


S3 


01 


o 


o 




0 


o 


52 


U31 


0.040 


5 X10 5 


S3 


Oi 


o 


o 




0 


o 


53 


U32 


0.040 


5 X10» 


S3 


01 


0 


0 




0 


0 


54 


U33 


0.040 


5 X10 3 


S3 


01 


o 


o 




0 


o 


55 


U34 


.0.040 


6 X10 5 


S3 


01 


o 


o 




o 


o 


56 


D35 


0.040 


5 XlO 5 


S3 


01 


0 


0 




o 


o 


57 


U36 


0.040 


5 X10' 


S3 


01 


o 


o 




o 


=' o 


58 


D37 


0.040 


5 XlO 5 


S3 


01 


o 


o 




o 


o 


59 


U38 


0.040 


5 XlO 5 


S3 


01 


o 


o 




o 


o 


60 


U39 


0.040 


5 XlO' 


S3 


01 


o 


o 




0 


o 



[0052] * * [*9] 



mm 
m 

No. 


M 

No. 


m a 




m 

No. 


M 

No. 


mm 


mm 
ft 


55 

m 
ft 


i 


2 


3 


61 


U13 


0.040 


5 XlO* 


S3 




o 


o 




o 


o 


62 


U13 


0.040 


5 X10' 


S3 


03 


o 


0 




0 


0 


63 


U13 


0.040 


5 XlO 3 


S3 


04 


o 


o 




o 


o 


84 


U13 


0.040 


5 XlO 3 


S3 


05 


o 


0 




o 


0 


65 


U13 


0.040 


5 X10 3 


S3 


06 


o 


o 




o 


0 


66 


U13 


0.040 


5 XlO 5 


S3 


07 


o 


0 




0 


0 


67 


U13 


0.040 


5 X10 5 


S3 


08 


o 


o 




0 


o 



[0 0 5 3] 



»10] 



$112000-309837 



$] 
No. 


P3^ 
No. 


J? a 

ma 


Who 1 


No. 


No. 


mm 






1 


2 


3 


68 


U13 


0.040 








o 


0 


o 


o 


o 


69 


U13 


0.040 


B X ^ 






o 


o 


o 


o 


o 


70 


U13 


0.040 


6 Xltf 






o 


° 


° 




o 


71 


U13 


0 'rw! 






012 


o 


o 


o 




o 


72 










013 


0 


o 


o 


o 


Q 


73 


U13 


0.040 


5 X 






o 


o 




o 


o 


74 


U13 


"run 






015 


o 


o 


o 


o 


Q 


7fi 






5 Xltf 


S3 


016 


o 


o 


o 


o 


o 






0.040 








o 


o 


o 


Q 


o 


77 


U13 




6 Xltf 


S3 


018 


o 


o 


o 




Q 


78 


U13 


0.040 


8 Xltf 


S3 


019 


o 


o 


o 


o 


o 


79 


U13 


0.040 


6 Xltf 


S3 


020 


o 


o 


o 


o 


o 


80 


U13 


0.040 


5 Xltf 


S3 


021 


o 


o 


o 


o 


o 


81 


U13 


0.040 


6 Xltf 


S3 


022 


o 


0 


o 


0 


o 


82 


U13 


0.040 


6 Xltf 


S3 


023 


o 


o 


o 


o 


o 


83 


U13 


0.040 


5 Xltf 


S3 


024 


o 


o 


o 


o 


o 


84 


U13 


0.040 


5 Xltf 


S3 


025 


o 


o 


0 


0 


o 


85 


U13 


0.040 


6 Xltf 


S3 


026 


o 


o 


0 


o 


o 


86 


U13 


0,040 


5 Xltf 


S3 


027 


o 


o 


o 


o 


o 


87 


D13 


0.040 


5 Xltf 


S3 


028 


o 


o 


o 


o 


o 



[0054] mmi-sA 

(WNo. s l~s l 0£*p;tffl£) , si zcsrr 

o . u 1 ~u 1 4 Kwtffijfi) Rtf$ 1 3 CjStM 

sno. o i~o i ojc^te^) «3tsib, mm 

[0 0 5 5] 

$;LTj¥£0. 2 5mm©7;l/S£&$7yK*f CK 
*f) (HI 4) fcflsSLfc <tt«09No. 1~34) . 

#0. 0 2 5mm, WWO, 0 2 0-0. 0 5 

[0 0 5 6] ±|Bfccfc0#^nfc7;V5^^77 K*f 
(ttttBUNo. 1-3 4) fco^T, aflfflfcR-©* 
MoT, (DMttMl, <2)«ftK«2, 
(3) (JtWJNo. 2 

& (5) S5tftftt©IWMfofc. ft*, i£®!#^ 



[0 0 5 7] i^fHfc:.fc!)fls8{l/fc7;l/3£&d'7y F 

I 4-1 5fc*t 0 SI 4-1 5t^tJ:5lE, #5§f!B 
©^*Wlftttttt9l~3 4Bs Kfcfo fflffife 5 

[00 5 8] 
Kill 



(14) #M2 0 0 0-3 09 837 

25 26 



No 












Si 


Fs 


Un 


Cu 


Hg 




si 


0.60 


0.20 


0.10 


0. 50 






s2 


0.60 


0.20 


2.20 


0. 60 






S3 


0.60 


0.20 


1.20 


0.05 






s4 


0.60 


0.20 


1.20 


1.20 






s6 


1,20 


0.20 


1.20 


0. 60 






s6 


0.60 


0.20 


1.20 


0. 60 


0.60 




S7 


0.50 


0.20 


1.20 


0. 50 




Tl:0.4 


S8 


0.50 


0.20 


1.20 


0. 50 




Cr:0.6 


s9 


0.50 


0.20 


1.20 


0. 50 




Zr:0.4 


slO 


0.50 


0.20 


1.20 


0. 50 




B:0.2 



10 



[0 0 5 9] * 





m * (wt%)- 


m 














Sr 




No. 


Si 


Fe 




Zn 


In 


Sn 


(ppa) 




ul 


2.00 


0.30 




3.00 






76 




u2 


13.00 


0.30 




3.00 






76 




u3 


4.00 


0.30 




3.00 






1 




u4 


4.00 


0.30 




0.60 






75 




05 


4.00 


0.30 




12.00 






75 




u6 


4.00. 


0.30 




3.00 


0. 10 




75 




U7 


4.00 


0.30 




3.00 




0.10 


75 




u8 


4.00 


0.30 


5.00 


3.00 






75 




u9 


4.00 


0.30 




3.00 






75 


Cu:0.1 


ulO 


4.00 


0.30 




3.00 






75 


Cr:0.4 


ull 


4.00. 


0. 30 




3.00 






76 


Tl:0.4 


ul2 


4.00 


0.30 




3.00 






75 


Zr:0.4 


ul3 


4.00 


0.30 




3.00 






75 


B:0.2 


U14 


4.00 


1.50 




3.00 






75 





[0060] 

mi 3] 



40 



(15) #1200 0-3 09 837 

27 28 



No. 




& 


$ (wtJS) 


SI 


Fe 


Zn 




oi 


6.00 


0.30 






02 


16.00 


0.30 






o3 


0.15 


0.30 


4.00 




o4 


0.15 


0.30 


1.00 


In:0.1 


o6 


0.15 


0.30 


1.00 


Sn:0.1 


06 


0.15 


0.30 


1.00 


Cu:0.1 


0? 


0.15 


0.30 


1.00 


Cr:0.4 


08 


0.15 


O.SO 


1.00 


Ti:0.4 


09 


0.15 


0.30 


1.00 


Zr:0.4 


010 


0.15 


0.30 


1.00 


B:0.2 



10 



[006 1] * 



m 
















33 


M 


# 


m a 


si8tfft 




# 








ft 


m 










No. 


No. 




f0/W 


No. 


No. 


1 


2 


3 






1 


1)13 


0.040 


4 X10 3 


si 


01 


X 


O 




0 


O 


2 


013 


0.040 


4 XlO 5 


s2 


01 








X 




3 


U13 


0.040 


4 XlO 3 


S3 


01 




O 




o 


o 


4 


013 


0.040 


4 X10 3 


54 
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